Diamond is in principle the highest performance wide band gap semiconductor. Its outstanding electronic and thermal properties make it an attractive material for high power radiofrequency and microwave electron devices. Even though the properties of synthetic diamond have been known from many years, only recently significant technology advances in the growth of single crystal and polycrystalline diamond have fostered the research on high-performance diamond electronics. In this framework, the use of polycrystalline diamond as a substrate offers the advantage of larger areas and lower cost with respect to single-crystal diamond. Available approaches for the control of diamond conductivity rely mainly on p-type doping, either through extrinsic doping with boron, or exploiting hydrogen surface termination, which induces a quasi-2D hole channel a few nanometers below the surface. Both approaches have been pursued to develop high speed power FETs, with record cut-off frequency (45 GHz) achieved by Hterminated FETs on polycrystalline diamond [1] .
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In this paper, we present the status of our research on this topic in comparison with the best literature results. Butterfly shaped two-finger surface channel MESFETs were fabricated on H-terminated polycrystalline and epitaxial layers of diamond, through Electron Beam Lithography with gate length of 0.2 m and gate width of different value. Gold was used for the realization of the drain and source ohmic contacts, whereas aluminum was used for the gate Schottky contact. A self-aligned gate technology was employed in order to reduce the drain to source effective channel length down to less than 2.5 m. The channel, located about 6 nm under the surface, shows complete activation already at ambient temperature and holes surface concentration around 10 13 cm -2 as evaluated from C-V measurements. Channel mobility, estimated from trans-characteristic and Hall-mobility measurements, is about 95 cm 2 /Vs. The enhancement-like behavior of our transistors is characterized by a threshold voltage around 0.5 V and a maximum g m of about 40 mS/mm. As already reported in literature, these devices show optimum f T and f max close to the threshold and a slight dependence on V DS which could indicate a not yet saturated carrier velocity, despite the submicron gate length. Within the same process the cutoff frequency slightly improves with increasing quality of the polycrystalline substrate reaching f T = 10.5 GHz and f max = 35 GHz [2] . RF power performances were measured at 2 GHz, under class A operation, employing a nonlinear test bench based on the active load pull technique. The extrapolated output power density at 1 GHz is about 0.8W/mm; such value, though still much lower than the expected material limit, points out the potential of this technology on polycrystalline diamond if compared e.g. to the record performance on singlecrystal diamond [3] .
